. Purpose: The objective of this study is to describe the face and discriminant validity of an exercise vital sign (EVS) for use in an outpatient electronic medical record. Methods: Eligible patients were 1,793,385 adults 18 yr and older who were members of a large health care system in Southern California. To determine face validity, median total self-reported minutes per week of exercise as measured by the EVS were compared with findings from national population-based surveys. To determine discriminant validity, multivariate Poisson regression models with robust variance estimation were used to examine the ability of the EVS to discriminate between groups of patients with differing physical activity (PA) levels on the basis of demographics and health status. Results: After 1.5 yr of implementation, 86% (1,537,798) of all eligible patients had an EVS in their electronic medical record. Overall, 36.3% of patients were completely inactive (0 min of exercise per week), 33.3% were insufficiently active (more than 0 but less than 150 minIwk j1 ), and 30.4% were sufficiently active (150 min or more per week). As compared with national population-based surveys, patient reports of PA were lower but followed similar patterns. As hypothesized, patients who were older, obese, of a racial/ethnic minority, and had higher disease burdens were more likely to be inactive, suggesting that the EVS has discriminant validity. Conclusions: We found that the EVS has good face and discriminant validity and may provide more conservative estimates of PA behavior when compared with national surveys. The EVS has the potential to provide information about the relationship between exercise and health care use, cost, and chronic disease that has not been previously available at the population level.
A lthough the benefits of regular physical activity (PA) have been well documented, including those for prevention and treatment of cardiovascular disease, cancer, and depression (7), the high prevalence of physical inactivity remains a major public health concern. The national 2008 Physical Activity Guidelines for Americans (7) , recommend that Americans engage in at least 150 minIwk j1 of moderate-to-vigorous intensity PA to receive maximal health benefits. Recent estimates using objective PA assessment found that only 8% of the US adult population achieved the recommended levels of PA (11) , although selfreport measures found the prevalence to be considerably higher than this (60%) (11) .
One of the focus areas in the National Physical Activity Plan is the health care sector. Health care providers have contact with the majority of Americans and have a unique opportunity to encourage PA among their patients through PA assessment and brief counseling. Recommendations for assessment include a PA ''vital sign'' that is incorporated into patients' routine health screening and is kept as a health indicator in their medical record (8) . This indicator can be monitored over time as are blood pressure and weight to provide continued opportunities for counseling and support for adopting a healthy lifestyle. In response to these recommendations, the American Medical Association in partnership with the American College of Sports Medicine developed the Exercise is Medicine i initiative (9) . Specific details about the initiative can be found at the program Web site (4) . Briefly, the vision for the initiative is as follows:
''For physical activity to be considered by all health care providers as a vital sign in every patient visit, the patients are effectively counseled and referred as to their physical activity and health needs, thus leading to overall improvement in the public's health and long-term reduction in health care cost. '' In response to the Exercise is Medicine i initiative, Kaiser Permanente Southern California (KPSC), a large health care system, has incorporated questions about PA into the measurement of traditional vital signs (blood pressure, pulse, temperature, and respirations), which are currently assessed for every patient during an outpatient visit. This exercise vital sign (EVS) was designed to identify patients who are not meeting PA recommendations and to assist health care providers in promoting PA among patients.
This article describes the initial results from efforts to validate the KPSC EVS. Face validity for the KPSC EVS was established by comparing exercise levels found with this measure to those found in US population surveys. We also examined the ability of the KPSC EVS to discriminate between groups of patients with differing activity levels on the basis of demographics and health status. We hypothesized that women would be less active than men, older patients would be less active than younger patients, ethnic minority patients would be less active than non-Hispanic white patients, obese patients would be less active than patients having a healthy weight, and those patients with a higher disease burden would be less active than those without chronic health conditions.
METHODS

Participants and Setting
KPSC provides comprehensive health care services for approximately 3.4 million residents of Southern California. Members enroll through the Kaiser Foundation Health Plan for prepaid health care insurance. KPSC provides care at 14 hospitals and nearly 200 medical offices through a partnership of more than 4000 physicians who comprise the entire range of medical specialists. Data were examined for the period of April 2010 to March 2011. This time frame was chosen to reflect 1 yr of full implementation of the EVS after a 6-month implementation phase (18 months total). During this time, there were 2,149,800 adult patients who were KPSC members. Of these patients, 1,793,385 (83%) had at least one outpatient medical visit and were eligible for the study. Study procedures were approved by the KPSC Institutional Review Board for Human Subjects. The KPSC Institutional Review Board approved a waiver of informed consent for this study.
EVS. Use of the EVS began in October of 2009, with every patient being asked two questions during their intake procedures as part of an outpatient visit: 1) ''On average, how many days per week do you engage in moderate to strenuous exercise (like a brisk walk)?'' and 2) ''On average, how many minutes do you engage in exercise at this level?'' These questions are typically asked by medical assistants and licensed vocational nurses who enter patients' responses into the electronic medical record. Response choices for days are categorical (0-7). Minutes are recorded in blocks of 10: 0, 10, 20, 30, 40, 50, 60, 90, 120, and 150 or greater. The electronic medical record system software then multiplies the two self-reported responses to display minutes per week of moderate or strenuous exercise for the health care provider to review. There is a comment section to note any issues with the assessment. The EVS is embedded in the ''vital sign'' section of the electronic medical record, which also contains height, weight, body mass index (BMI), blood pressure, pulse, respirations, and body temperature.
The EVS was developed with assistance from leading experts in the PA promotion and assessment community as part of the national Exercise is Medicine i initiative and is a modified version of the Behavioral Risk Factor Surveillance System (BRFSS) PA questions (1, 12) . When modifying these questions for clinical use, key considerations were made for implementation so that the EVS would be easy to use and acceptable to medical staff. This meant combining intensity categories into one question (moderate to strenuous) and categorizing minute responses to minimize errors in data entry. On average, the EVS takes less than 1 min to administer. A set of training materials also accompany the EVS to assist health care professionals in asking these questions consistently, as well as probing patients about their answers if the patient seems uncertain or provides an answer that is unreasonable (e.g., ''I exercise five hours every day''). These training materials are available upon request.
A median total minutes per week of moderate to strenuous exercise was used for each patient across the study period of April 2010 to March 2011. The median was used instead of the mean to control for extreme differences in self-reported exercise across multiple visits.
Demographic and Health Variables
Demographics. Date of birth (for calculation of age), race/ethnicity, and gender were obtained from electronic membership files. These data are collected when patients enroll in the KPSC health plan. Self-reported race/ethnicity is also collected when patients have a health care visit. All demographic variables were obtained at the beginning of the study period (April 2010).
BMI. BMI was assessed using measured height and weight and calculated as weight in kilograms divided by height in meters squared. Height and weight are measured and entered into the electronic medical record by health care professionals each time a patient has a health care visit. We directly accessed electronic records to obtain all BMI values during the study period (April 2010 to March 2011) and then calculated a median value for analyses.
Disease burden. Disease burden was assessed by calculating a modified Charlson Comorbidity Index for each patient in the study population. The modified Charlson Comorbidity Index was created using diagnosis codes assessed in the 3 yr before enrollment in the study to provide a summary score assessing a patient's risk for 10 yr of mortality based upon 22 different health conditions (3) .
Analyses. ). Similar associations were found with inadequate activity (more than 0 but less than 149 min or less per week), although the effects were somewhat attenuated.
DISCUSSION
We found that self-reported exercise assessment can be successfully incorporated as a vital sign into the electronic medical record of a large health care system serving a diverse population. Within 18 months of implementation, 86% of all adult members who had at least one outpatient medical visit had an EVS measure. As hypothesized, the KPSC EVS discriminated between different patient populations such that increasing age, female gender, being of a racial/ethnic minority group, and increasing BMI were all associated with lower PA. Higher disease burden was also significantly related to inactivity.
Although the general patterns of PA were similar between the KPSC EVS and other population-based self-report measures, the KPSC EVS exercise levels were less than those found for both self-reported BRFSS and NHANES data. For example, only 30.4% of KPSC patients self-reported that they were sufficiently active (Q150 minIwk j1 ), whereas 50% of BRFSS and 59.6% NHANES participants self-reported these levels. This may be due to some factors. One of the most important differences between the population measures and the KPSC EVS, and a limitation of its use in measuring different exercise intensities, is that the EVS combined moderate and vigorous PA. By selecting 150 minIwk j1 as the threshold for being sufficiently active, we may not have captured those patients obtaining 75 minIwk j1 of vigorous activity, which also meets PA guidelines. However, it is unlikely that this made a large effect on the findings given that so few Americans engage in regular vigorous PA (11), especially those populations represented in the KPSC EVS analyses: ethnic minorities, women, and older patients with higher disease burdens.
It may be more likely that the difference in activity levels between the KPSC patient population and respondents on the NHANES and BRFSS surveys was due to differences in demographics. On the basis of published data, NHANES and California BRFSS participants were 50% female and 47% non-Hispanic white, and 32% were at 20-39 yr old and 23%-34% were obese (2, 5) . KPSC had more female (58%) and fewer non-Hispanic white (33%) members, but age distribution was similar to NHANES and BRFSS. KPSC obesity rates (36%) were similar to NHANES but higher than BRFSS findings. It is possible that more women and ethnic/ racial minority participants, two populations known to have lower levels of PA, could have contributed to the lower PA levels reported by KPSC patients.
It is also possible that overall PA reports would be higher had they included patients who did not have an EVS measure (14% of patients having an outpatient medical visit during April 2010 to March 2011). Those patients without an EVS were younger, healthier, and more likely to be male when compared with patients with an EVS. These are all characteristics associated with higher levels of PA. Despite this fact, it is unlikely that 14% of the population would make a substantial effect on estimates for 86% of the KPSC population.
There were also several other differences between the KPSC EVS measure and the population-based measures of PA that could have accounted for the difference seen in PA estimates. Although the KPSC EVS most closely resembled the BRFSS questions, the word ''strenuous'' was used instead of ''vigorous.'' A second difference is that the KPSC EVS did not provide patients with a specific referent time frame for assessing PA (i.e., past month or week). This may lead patients to consider their ''usual'' pattern of activity when answering the question. In the only other study of an EVS, Greenwood et al. (6) found that asking about a typical week, rather than using the time frame of the last week, was a better predictor of obesity in an adult sample of 137 patients. However, Greenwood et al. did not report total minutes of PA, and thus, it is difficult to directly compare their results with the KPSC EVS.
A final difference between the KPSC EVS and populationbased questions of PA like the BRFSS is the use of the word ''exercise'' instead of PA. This may frame the question such that patients considered only traditional aerobic exercises when answering rather than including lifestyle activities such as gardening and housework. Evidence suggests that aerobic fitness, increased primarily by traditional exercises such as walking, running, and swimming, may be the key to disease treatment and prevention rather than any kind of lifestyle activity (10) . Consequently, the KPSC EVS may be a good indicator of moderate aerobic exercise levels and provide an ideal opportunity to study the effect of moderate aerobic exercise on disease prevention and treatment at the population level.
Regardless of the differences between the KPSC EVS and the population-based surveys of PA, embedding these questions in the electronic medical record provides an opportunity to counsel millions of patients during routine medical care regarding the importance of PA for health. There are very few tools for health promotion available to health care and public health professionals that provide the same level of reach as the KPSC EVS. Although we did not assess whether the EVS increased PA counseling rates, future studies will examine if adding a PA assessment to vital signs in primary care actually leads to higher rates of physician counseling for PA and eventually increases in the PA levels of the KPSC adult population.
Despite its use, the KPSC EVS is still a self-report measure and thus subject to the biases inherent to this mode of data collection. This is evident in comparison with recent NHANES accelerometer results (11) , which found that only 8.2% of adults were sufficiently active. The KPSC EVS likely overestimates the levels of exercise in this population, albeit less so than other population-based self-report measures of PA. However, despite this limitation, because the EVS is asked in a medical setting by a health care professional (rather than a research assistant as with NHANES and BRFSS), it may be that patients are less likely to exaggerate their level of PA.
Assessment of PA levels in the clinical setting is a key component of the Exercise is Medicine i initiative (8) . Including PA as a vital sign reinforces its importance for prevention and management of disease. Once assessed, self-reported exercise levels can be used to initiate brief counseling sessions with patients about lifestyle change as recommended by the Exercise is Medicine i initiative (9) . Future research should establish the reliability and validity of the KPSC EVS over time by directly comparing its exercise estimates to objective activity monitoring and concurrently administered self-report PA measures.
Importantly, the face and discriminant validity of the KPSC EVS supports the use of this assessment tool in diverse patient populations in clinical practice. Results show that with minimal effort on the part of clinic staff, the assessment of exercise can be integrated into the vital signs taken as part of routine patient care and serve to initiate patient counseling. Furthermore, the KPSC EVS may facilitate population-based research on the effect of PA on disease prevention and treatment outcomes. Data were analyzed using two comparisons: 1) inactive (median, 0 min exercise per week during the study period of April 2010 to March 2011) versus active (anything greater than 0 median exercise per week reported during the study period), and 2) insufficiently active (median, 149 min or less exercise per week during the study period) versus sufficiently active (median, 150 min or more per week reported during the study period). Models are fully adjusted for all determinants listed in the table.
